Background
Background Attention-deficit Attention-deficit hyperactivity disorder (ADHD) is a hyperactivity disorder (ADHD) is a common childhood condition, and is more common childhood condition, and is more prevalent in boys.The adult outcome of prevalent in boys.The adult outcome of girls with ADHD has never been studied. girls with ADHD has never been studied.
Aims Aims To identify predictors for adult
To identify predictors for adult psychiatric outcome of children with psychiatric outcome of children with ADHD, including gender and comorbidity. ADHD, including gender and comorbidity.
Method Method Children aged 4^15 years,
Children aged 4^15 years, referred for hyperactivity/inattention and referred for hyperactivity/inattention and treated with stimulants were included treated with stimulants were included ( (n n¼208).The Psychiatric Case Register 208).The Psychiatric Case Register provided follow-up data on psychiatric provided follow-up data on psychiatric admissionsin adulthood until a mean age of admissionsin adulthood until a mean age of 31years. 31years.
Results

Results Atotal of 47 cases (22.6%)
Atotal of 47 cases (22.6%) had a psychiatric admission in adulthood. had a psychiatric admission in adulthood. Conduct problems in childhood were Conduct problems in childhood were predictive (hazard ratio HR predictive (hazard ratio HR¼2.3; 95% 2.3; 95% CI1.22^4.33).Girls had a higher risk CI1.22^4.33).Girls had a higher risk compared with boys (HR compared with boys (HR¼2.4; 95% 2.4; 95% CI1.1^5.6). CI1.1^5.6).
Conclusions Conclusions Girls with ADHD had a
Girls with ADHD had a higher risk of adult psychiatric admission higher riskof adult psychiatric admission than boys.Conduct problems were also than boys.Conduct problems were also associated with a higher risk.Girls with associated with a higher risk.Girls with ADHD with conduct problems had a very ADHD with conduct problems had a very high risk of a psychiatric admission in high risk of a psychiatric admission in adulthood. adulthood. Attention-deficit hyperactivity disorder Attention-deficit hyperactivity disorder (ADHD) is the one most commonly diag-(ADHD) is the one most commonly diagnosed psychiatric condition in childhood nosed psychiatric condition in childhood (American Psychiatric Association, 1994) . (American Psychiatric Association, 1994) . The disorder is much more common in boys The disorder is much more common in boys than in girls (Arnold, 1996) and comorbid than in girls (Arnold, 1996) and comorbid disorders are frequent (Spencer disorders are frequent (Spencer et al et al, , 1999) . The prognosis of these children has 1999). The prognosis of these children has been investigated extensively, regarding been investigated extensively, regarding later academic performance, self-esteem later academic performance, self-esteem and social functioning in adolescence and and social functioning in adolescence and young adulthood, but not regarding adult young adulthood, but not regarding adult mental status (Mannuzza & Klein, 2000) . mental status (Mannuzza & Klein, 2000) . The short-term follow-up studies of boys The short-term follow-up studies of boys with ADHD have shown consistently that with ADHD have shown consistently that the most important predictors for poor the most important predictors for poor adolescent outcome are comorbid conduct adolescent outcome are comorbid conduct problems in childhood, low parental socioproblems in childhood, low parental socioeconomic status and low IQ (Hechtman, economic status and low IQ (Hechtman, 1999) . No previous study has examined 1999) . No previous study has examined the adult outcomes of girls with ADHD. the adult outcomes of girls with ADHD.
Declaration of interest
METHOD METHOD
Study population Study population
In a historical follow-up design, a cohort of In a historical follow-up design, a cohort of referred children in the period referred children in the period was identified. Cases were followed into was identified. Cases were followed into adulthood in a nationwide register giving adulthood in a nationwide register giving data on adult psychiatric status on all data on adult psychiatric status on all probands. Included in this study were all probands. Included in this study were all patients aged 4-15 years admitted to the patients aged 4-15 years admitted to the Psychiatric Hospital for Children and Psychiatric Hospital for Children and Adolescents, Aarhus University Hospital Adolescents, Aarhus University Hospital in the period 1969-1989, who received in the period 1969-1989, who received pharmacological treatment with methylpharmacological treatment with methylphenidate or dextroamphetamine. All prophenidate or dextroamphetamine. All probands were originally referred because of bands were originally referred because of inattention and hyperactivity. A total of inattention and hyperactivity. A total of 218 probands were identified and case 218 probands were identified and case records for all of these were obtained. records for all of these were obtained. Using both DSM-IV and ICD-10 diagUsing both DSM-IV and ICD-10 diagnostic criteria for ADHD, hyperkinetic nostic criteria for ADHD, hyperkinetic disorder, oppositional defiant disorder disorder, oppositional defiant disorder (ODD), conduct disorder and other co-(ODD), conduct disorder and other comorbid disorders, case records were remorbid disorders, case records were reassessed diagnostically. Probands were assessed diagnostically. Probands were divided into three ADHD groups: definite divided into three ADHD groups: definite ADHD; sub-threshold ADHD; and possible ADHD; sub-threshold ADHD; and possible ADHD. Definite ADHD included probands ADHD. Definite ADHD included probands fulfilling the specified DSM-IV criteria. fulfilling the specified DSM-IV criteria. Sub-threshold ADHD included probands Sub-threshold ADHD included probands lacking one or two criteria for ADHD lacking one or two criteria for ADHD under the DSM-IV. Possible ADHD under the DSM-IV. Possible ADHD included the rest of the probands, who included the rest of the probands, who lacked more than two criteria in meeting lacked more than two criteria in meeting the full ADHD. Rather than excluding prothe full ADHD. Rather than excluding probands not meeting criteria for definite bands not meeting criteria for definite ADHD, all probands were included in the ADHD, all probands were included in the follow-up and the psychiatric outcome of follow-up and the psychiatric outcome of these three groups was compared. The these three groups was compared. The exclusion disorders were pervasive developexclusion disorders were pervasive developmental disorder (PDD; DSM 299 or ICDmental disorder (PDD; DSM 299 or ICD-10 F84) and psychosis (DSM 293, 295, 10 F84) and psychosis (DSM 293, 295, (297) (298) . Because of 297-298 or ICD-10 F20-29). Because of PDD, 10 children were excluded, leaving PDD, 10 children were excluded, leaving 208 probands (183 boys and 25 girls) 208 probands (183 boys and 25 girls) included in the study. A detailed descripincluded in the study. A detailed description of the method has been published tion of the method has been published previously (Dalsgaard previously (Dalsgaard et al et al, 2001) . The , 2001 ). The IQ, prevalence of comorbid disorders, IQ, prevalence of comorbid disorders, socio-economic status, Children's Global socio-economic status, Children's Global Assessment Scale (CGAS; Shaffer Assessment Scale (CGAS; Shaffer et al et al, , 1983 ) and aspects of the pharmacological 1983) and aspects of the pharmacological treatment with stimulants were also retreatment with stimulants were also reassessed retrospectively from case records, assessed retrospectively from case records, as shown in Table 1 . as shown in Table 1 .
Reliability Reliability
Reassessment of 191 case records for Reassessment of 191 case records for ADHD or hyperkinetic disorder and ODD ADHD or hyperkinetic disorder and ODD or conduct disorder was performed blindly or conduct disorder was performed blindly by two independent raters: a resident child by two independent raters: a resident child and adolescent psychiatrist (rater 1); and and adolescent psychiatrist (rater 1); and an experienced senior child psychiatrist an experienced senior child psychiatrist (rater 2). The first 23 case records were in-(rater 2). The first 23 case records were included in a consensus rating. After the concluded in a consensus rating. After the consensus rating, the two raters did not discuss sensus rating, the two raters did not discuss their ratings of the remaining 168 cases. their ratings of the remaining 168 cases. This reliability study of ADHD diagnoses This reliability study of ADHD diagnoses from 168 records showed a satisfactory from 168 records showed a satisfactory agreement of 76% with a corresponding agreement of 76% with a corresponding Cohen's kappa of 0.51. The agreement on Cohen's kappa of 0.51. The agreement on hyperkinetic disorder was slightly better, hyperkinetic disorder was slightly better, at 77% and a kappa of 0.54. In diagnosing at 77% and a kappa of 0.54. In diagnosing conduct disorder and ODD, higher agreeconduct disorder and ODD, higher agreement percentages were found, in the ment percentages were found, in the range 73-92% and kappas in the range range 73-92% and kappas in the range 0.44-0.70. There were no gender differ-0.44-0.70. There were no gender differences in the reliability of the diagnosis of ences in the reliability of the diagnosis of ADHD in this reassessment. There was ADHD in this reassessment. There was no systematic difference in the rating no systematic difference in the rating of any of the specific ADHD or hyperof any of the specific ADHD or hyperkinetic disorder items nor was there kinetic disorder items nor was there any significant difference in associations any significant difference in associations between correlated items between the two between correlated items between the two 4 1 6 4 1 6 In terms of lifetime diagnosis of four disorders -schizophrenia, diagnosis of four disorders -schizophrenia, personality disorder, mood disorder and personality disorder, mood disorder and substance use disorder -during the 10-to substance use disorder -during the 10-to 38-year follow-up period data were cen-38-year follow-up period data were censored using the same criteria. Cases with a sored using the same criteria. Cases with a lifetime diagnosis of one of these four lifetime diagnosis of one of these four diagnoses were censored on the date of diagnoses were censored on the date of their first adult psychiatric admission and their first adult psychiatric admission and those without a lifetime diagnosis of any those without a lifetime diagnosis of any of these four disorders but with other disof these four disorders but with other disorders, were censored on the date of their orders, were censored on the date of their first other adult psychiatric admission. first other adult psychiatric admission.
Diagnostic groups Diagnostic groups
The follow-up register data included both The follow-up register data included both ICD-8 and ICD-10 diagnoses. Eight differ-ICD-8 and ICD-10 diagnoses. Eight different diagnostic groups were formed using ent diagnostic groups were formed using the guidelines provided by the World the guidelines provided by the World Health Organization ( 
Statistical analysis Statistical analysis
Follow-up data were analysed using surviFollow-up data were analysed using survival analyses. Kaplan-Meier survival plots val analyses. Kaplan-Meier survival plots were used in univariate analyses, and to test were used in univariate analyses, and to test equality in survival distributions for gender equality in survival distributions for gender and conduct problems log rank tests were and conduct problems log rank tests were applied. Hazard ratios (HRs) by Cox applied. Hazard ratios (HRs) by Cox regression were used in the predictor regression were used in the predictor analyses, giving crude HRs with 95% analyses, giving crude HRs with 95% confidence intervals for baseline variables. confidence intervals for baseline variables. In the multivariate analyses odds ratios In the multivariate analyses odds ratios were adjusted for gender and conduct prowere adjusted for gender and conduct problems. Possible interactions between gender blems. Possible interactions between gender and conduct problems and other potential and conduct problems and other potential long-term predictors were tested using long-term predictors were tested using Wald tests. The SPSS 9.0 (SPSS Inc., Wald tests. The SPSS 9.0 (SPSS Inc., 1998) and STATA 6.0 (StataCorp, 1999) 1998) and STATA 6.0 (StataCorp, 1999) statistical packages were used in the statistical packages were used in the analyses. analyses.
RESULTS RESULTS
Adult psychiatric diagnoses Adult psychiatric diagnoses
At the end of this 10-to 30-year follow-up At the end of this 10-to 30-year follow-up study the 208 cases had a mean age of 31 study the 208 cases had a mean age of 31 years. Of the 208 included cases of ADHD, years. Of the 208 included cases of ADHD, 47 (22.6%) experienced an adult psychi-47 (22.6%) experienced an adult psychiatric admission in the follow-up period at atric admission in the follow-up period at a mean age of 23 years at the time of their a mean age of 23 years at the time of their first adult psychiatric admission. According first adult psychiatric admission. According to data from the Danish causes of death to data from the Danish causes of death register (Juel & Helweg-Larsen, 1999) register (Juel & Helweg-Larsen, 1999) two probands died in the follow-up period, two probands died in the follow-up period, and both were male. One of these had five and both were male. One of these had five psychiatric admissions in adulthood under psychiatric admissions in adulthood under diagnoses of antisocial personality disorder diagnoses of antisocial personality disorder and misuse of alcohol before he died aged and misuse of alcohol before he died aged 25 years by suicide from a prescription-25 years by suicide from a prescriptiondrug overdose. The other male died aged drug overdose. The other male died aged 27 years from an accidental overdose of 27 years from an accidental overdose of morphine. The number of adult psychiatric morphine. The number of adult psychiatric admissions among the 47 cases varied subadmissions among the 47 cases varied substantially, ranging from 1 to 36 with a stantially, ranging from 1 to 36 with a median of 2 admissions. median of 2 admissions.
The most prevalent diagnosis at the first The most prevalent diagnosis at the first adult psychiatric admission was any peradult psychiatric admission was any personality disorder (accounting for 29% of sonality disorder (accounting for 29% of the cases), half of which were antisocial the cases), half of which were antisocial personality disorder. The second most personality disorder. The second most prevalent single diagnosis at first adult prevalent single diagnosis at first adult psychiatric admission was mood disorder. psychiatric admission was mood disorder. Personality disorder was also the most Personality disorder was also the most prevalent lifetime diagnosis in this followprevalent lifetime diagnosis in this followup until a mean age of 31 years. Although up until a mean age of 31 years. Although 4 17 4 17 only two cases were given a diagnosis of only two cases were given a diagnosis of schizophrenia at the first adult psychiatric schizophrenia at the first adult psychiatric admission, the lifetime prevalence for admission, the lifetime prevalence for schizophrenia was much higher (3.8%), as schizophrenia was much higher (3.8%), as shown in Table 2 . The lifetime prevalence shown in Table 2 . The lifetime prevalence of antisocial personality disorder was of antisocial personality disorder was 4.8%. 4.8%.
Long-term predictors Long-term predictors
Gender was the single most important preGender was the single most important predictor for a psychiatric admission in adultdictor for a psychiatric admission in adulthood. Thirty-two per cent of the female hood. Thirty-two per cent of the female probands had a psychiatric admission in probands had a psychiatric admission in adulthood. Being female was associated adulthood. Being female was associated with a significantly higher risk for a later with a significantly higher risk for a later admission (HR admission (HR¼2.42; 95% CI 1.05-5.62). 2.42; 95% CI 1.05-5.62). A comorbid diagnosis of either ODD or A comorbid diagnosis of either ODD or conduct disorder in childhood was also conduct disorder in childhood was also predictive (HR predictive (HR¼2.29; 95% CI 1.22-4.33).
2.29; 95% CI 1.22-4.33). Most other comorbid disorders in childMost other comorbid disorders in childhood, including learning and communicahood, including learning and communication disorders and motor skills disorder, tion disorders and motor skills disorder, lowered the risk of later psychiatric admislowered the risk of later psychiatric admissions, although not in a statistically signifisions, although not in a statistically significant manner. A high total IQ was cant manner. A high total IQ was associated with a small but statistically sigassociated with a small but statistically significantly higher risk. When adjusted for nificantly higher risk. When adjusted for gender and conduct problems the tendency gender and conduct problems the tendency was not significant. The adult psychiatric was not significant. The adult psychiatric outcome of children with definite ADHD outcome of children with definite ADHD was not different from the outcome of chilwas not different from the outcome of children with sub-threshold or possible ADHD. dren with sub-threshold or possible ADHD. The number of inattentive, hyperactive or The number of inattentive, hyperactive or impulsive symptoms in childhood was not impulsive symptoms in childhood was not predictive nor was the socio-economic predictive nor was the socio-economic status of the parents. A severe global status of the parents. A severe global impairment in childhood, measured as a impairment in childhood, measured as a CGAS score below 50, did not increase CGAS score below 50, did not increase the risk for an adult psychiatric admission the risk for an adult psychiatric admission when adjusted for gender and conduct when adjusted for gender and conduct problems. Among probands without problems. Among probands without conduct problems, 12% experienced a conduct problems, 12% experienced a psychiatric admission in the follow-up psychiatric admission in the follow-up compared with 27% of the probands with compared with 27% of the probands with conduct problems ( conduct problems (P P¼0.017). The overall 0.017). The overall results of the predictor analyses are shown results of the predictor analyses are shown in Table 3 . Duration of treatment with in Table 3 . Duration of treatment with stimulants in childhood was not associated stimulants in childhood was not associated significantly with the adult psychiatric outsignificantly with the adult psychiatric outcome, and did not predict later psychotic come, and did not predict later psychotic episodes or substance misuse disorder. episodes or substance misuse disorder.
Gender and conduct problems Gender and conduct problems
Girls with ADHD and comorbid conduct Girls with ADHD and comorbid conduct problems had a much higher risk of an problems had a much higher risk of an adult psychiatric admission compared with adult psychiatric admission compared with those without conduct problems (HR those without conduct problems (HR¼6.0; 6.0; 95% CI 1.21-30.09). Of the 25 female 95% CI 1.21-30.09). Of the 25 female probands, 10 had had comorbid conduct probands, 10 had had comorbid conduct problems in childhood. Sixty per cent of problems in childhood. Sixty per cent of these females with ADHD and comorbid these females with ADHD and comorbid conduct problems experienced an adult conduct problems experienced an adult psychiatric admission. The survival analysis psychiatric admission. The survival analysis according to both gender and the presence according to both gender and the presence of ODD or conduct disorder are shown in of ODD or conduct disorder are shown in Fig. 1 . Independent of gender, the severity Fig. 1 . Independent of gender, the severity of the conduct problems also showed a of the conduct problems also showed a dose-response relationship with adult psydose-response relationship with adult psychiatric outcome. Mild conduct problems chiatric outcome. Mild conduct problems tended to predict a higher risk; however, tended to predict a higher risk; however, moderate or severe conduct problems premoderate or severe conduct problems predicted a much higher risk and the poorest dicted a much higher risk and the poorest adult psychiatric outcome (HR adult psychiatric outcome (HR¼3.10; 3.10; 95% CI 1.35-7.16) compared with having 95% CI 1.35-7.16) compared with having no conduct problems. The three most no conduct problems. The three most important ODD or conduct disorder sympimportant ODD or conduct disorder symptoms in predicting poor adult psychiatric toms in predicting poor adult psychiatric outcome seem to be: 'has deliberately outcome seem to be: 'has deliberately destroyed others' property (other than fire destroyed others' property (other than fire setting)' (OR setting)' (OR¼2.6; 95% CI 1.1-6.2); 'is 2.6; 95% CI 1.1-6.2); 'is often truant from school, beginning before often truant from school, beginning before age 13 years' (OR age 13 years' (OR¼2.5; 95% CI 1.1-5.5); 2.5; 95% CI 1.1-5.5); and 'often initiates physical fights' and 'often initiates physical fights' (OR (OR¼2.0; 95% CI 1.1-3.6). The last of 2.0; 95% CI 1.1-3.6). The last of these was a frequent comorbid symptom, these was a frequent comorbid symptom, present in more than half the cases, whereas present in more than half the cases, whereas the first two symptoms were less common. the first two symptoms were less common. In a test for any possible interactions, tic In a test for any possible interactions, tic disorder and gender was the only signifidisorder and gender was the only significant interaction identified. Girls with cocant interaction identified. Girls with comorbid tic disorder had a significantly morbid tic disorder had a significantly higher risk compared with boys with cohigher risk compared with boys with comorbid tics. Other potential long-term premorbid tics. Other potential long-term predictors were also tested but no significant dictors were also tested but no significant interactions were identified. interactions were identified.
Predictors for lifetime diagnoses Predictors for lifetime diagnoses
The 10 cases with a later diagnosis of antiThe 10 cases with a later diagnosis of antisocial personality disorder all had some social personality disorder all had some conduct problems in childhood and a diagconduct problems in childhood and a diagnosis of conduct disorder predicted antinosis of conduct disorder predicted antisocial personality disorder (HR social personality disorder (HR¼3.78; 3.78; 95% CI 1.06-13.44). Antisocial person-95% CI 1.06-13.44). Antisocial personality disorder was not predicted by gender, ality disorder was not predicted by gender, IQ, duration of stimulant treatment, or the IQ, duration of stimulant treatment, or the degree of inattention, hyperactivity or degree of inattention, hyperactivity or impulsivity in childhood. Being female impulsivity in childhood. Being female predicted a lifetime diagnosis of schizopredicted a lifetime diagnosis of schizophrenia (HR phrenia (HR¼6.56; 95% CI 1.39-30.94).
6.56; 95% CI 1.39-30.94). A comorbid diagnosis of ODD or conduct A comorbid diagnosis of ODD or conduct disorder in childhood also tended to indisorder in childhood also tended to increase the risk, although not statistically crease the risk, although not statistically significantly when adjusted for gender. Cosignificantly when adjusted for gender. Comorbid anxiety in childhood was not assomorbid anxiety in childhood was not associated with later schizophrenia. Having ciated with later schizophrenia. Having mild or moderate global impairment in mild or moderate global impairment in childhood, with a CGAS above 50, tended childhood, with a CGAS above 50, tended to increase the risk for a lifetime diagnosis to increase the risk for a lifetime diagnosis 4 1 8 4 1 8 Table 2  Table 2 In-patient psychiatric admissions in adulthood, at follow-up
In-patient psychiatric admissions in adulthood, at follow-up 1 1 ( (n n¼208) 208)
Psychiatric follow-up data on number of probands ( Psychiatric follow-up data on number of probands (n n (%)) (%)) 208 208 (100)
Number of deaths among probands at time of follow-up ( Number of deaths among probands at time of follow-up (n n (%)) (%)) 2 2 ( 1 )
Probands with a psychiatric admission in adulthood ( Probands with a psychiatric admission in adulthood (n n (%)) (% 
DISCUSSION DISCUSSION
Limitations and strengths of the Limitations and strengths of the present study present study
Despite the fact that the prognosis for Despite the fact that the prognosis for children with ADHD has been investigated children with ADHD has been investigated extensively, no previous study has examinextensively, no previous study has examined the long-term prognosis of girls with ed the long-term prognosis of girls with ADHD. To our knowledge the present ADHD. To our knowledge the present study also constitutes the longest and the study also constitutes the longest and the largest follow-up study of children with largest follow-up study of children with ADHD so far. In addition to the sample size ADHD so far. In addition to the sample size and the length of follow-up, using register and the length of follow-up, using register data gives a complete follow-up on all cases data gives a complete follow-up on all cases without the attrition that in many followwithout the attrition that in many followup studies is often a limitation, especially up studies is often a limitation, especially on psychiatric populations. This is also on psychiatric populations. This is also the first study to evaluate whether comorthe first study to evaluate whether comorbid bid conduct problems in children with conduct problems in children with ADHD predict psychiatric admissions in ADHD predict psychiatric admissions in adulthood. adulthood.
The present study does have limitaThe present study does have limitations. First, the cases included were all tions. First, the cases included were all referred to the same child and adolescent referred to the same child and adolescent psychiatric clinic and were all treated with psychiatric clinic and were all treated with stimulants. Accordingly, our results might stimulants. Accordingly, our results might not be generalisable to community-based not be generalisable to community-based samples of children with ADHD. Second, samples of children with ADHD. Second, in this historical follow-up study, the more in this historical follow-up study, the more specific characteristics of the cases in childspecific characteristics of the cases in childhood were reassessed from case records, hood were reassessed from case records, based upon secondary data. However, an based upon secondary data. However, an interrater-reliability study was performed interrater-reliability study was performed showing good quality of these data showing good quality of these data (Dalsgaard (Dalsgaard et al et al, 2001) . Finally, as the , 2001). Finally, as the study also aims to evaluate the long-term study also aims to evaluate the long-term outcome of girls with ADHD and the preoutcome of girls with ADHD and the predictive value of gender, it is a limitation dictive value of gender, it is a limitation to have included only 25 girls. to have included only 25 girls.
Psychiatric status in previous Psychiatric status in previous follow-up studies of children follow-up studies of children with ADHD with ADHD Numerous follow-up studies have reported Numerous follow-up studies have reported on the adolescent outcome of children with on the adolescent outcome of children with ADHD, especially boys. Only three studies ADHD, especially boys. Only three studies have focused on the adult mental status. have focused on the adult mental status. However, no studies have identified conHowever, no studies have identified convincing, sturdy predictors of adult mental vincing, sturdy predictors of adult mental outcome. outcome.
The Montreal Study conducted a 15-The Montreal Study conducted a 15-year follow-up study of 104 clinically year follow-up study of 104 clinically referred probands (Weiss referred probands (Weiss et al et al, 1985) . Only , 1985) . Only 49-61% of the initial sample completed the 49-61% of the initial sample completed the follow-up at age 25 years. No specific follow-up at age 25 years. No specific 4 1 9 4 1 9 variable predicted psychiatric outcome; variable predicted psychiatric outcome; however, low IQ and socio-economic however, low IQ and socio-economic status, emotional instability, aggressiveness status, emotional instability, aggressiveness and poor parental mental health predicted a and poor parental mental health predicted a poor global outcome (Hechtman poor global outcome (Hechtman et al et al, , 1984) . The New York studies were 1984). The New York studies were performed on clinical samples of boys with performed on clinical samples of boys with hyperactivity without any conduct probhyperactivity without any conduct problems, with lems, with follow-up at age 24 and 26 years follow-up at age 24 and 26 years (Mannuzza (Mannuzza et al et al, 1993 (Mannuzza et al et al, , 1998 . Neither IQ , 1993 , 1998 . Neither IQ nor parental psychopathology was predicnor parental psychopathology was predictive of adult outcome. Because children tive of adult outcome. Because children with comorbid conduct problems were with comorbid conduct problems were excluded from these studies, the findings excluded from these studies, the findings suggest that even children without conduct suggest that even children without conduct problems have a higher risk of antisocial problems have a higher risk of antisocial personality disorder in adulthood compersonality disorder in adulthood compared with controls. A small subsample of pared with controls. A small subsample of hyperactive girls ( hyperactive girls (n n¼12) were followed into 12) were followed into adolescence (Mannuzza & Gittelman, adolescence (Mannuzza & Gittelman, 1984) , and compared with male controls. 1984), and compared with male controls. The girls with ADHD had poorer outcome The girls with ADHD had poorer outcome in terms of social, academic and behavin terms of social, academic and behavioural functioning in adolescence. Unpubioural functioning in adolescence. Unpublished data indicated that females in lished data indicated that females in adulthood had better outcome than males, adulthood had better outcome than males, with lower risk of antisocial personality with lower risk of antisocial personality disorder and substance misuse disorder disorder and substance misuse disorder (Mannuzza & Klein, 2000) . The Goteborg (Mannuzza & Klein, 2000) . The Gö teborg Community-Based Study (Rasmussen & Community-Based Study (Rasmussen & Gillberg, 2000) was a long-term follow-up Gillberg, 2000) was a long-term follow-up of 55 cases at age 22 years. A prediction of 55 cases at age 22 years. A prediction analysis was not published but the poorest analysis was not published but the poorest outcome was actually seen in cases with outcome was actually seen in cases with developmental coordination disorder only, developmental coordination disorder only, without ADHD. The Loney Study found without ADHD. The Loney Study found low IQ in childhood to be the strongest prelow IQ in childhood to be the strongest predictor of antisocial personality disorder and dictor of antisocial personality disorder and alcoholism (Loney alcoholism (Loney et al et al, 1983) . Aggression , 1983). Aggression in childhood was associated with later in childhood was associated with later weapon use, police contacts and the use of weapon use, police contacts and the use of hallucinogens, but not with adult mental hallucinogens, but not with adult mental status. status.
The present study compared The present study compared with previous follow-up studies with previous follow-up studies
The prevalence of any psychiatric disorder The prevalence of any psychiatric disorder in adulthood was slightly lower in our in adulthood was slightly lower in our study (23%) compared with previous study (23%) compared with previous studies (33-52%). This could be explained studies (33-52%). This could be explained by the fact that only psychiatric admissions by the fact that only psychiatric admissions to hospitals in adulthood were used as a to hospitals in adulthood were used as a measure of outcome in the present study. measure of outcome in the present study. Probands might have developed psychiatric Probands might have developed psychiatric disorders in adulthood without being addisorders in adulthood without being admitted and the prevalence could thereby mitted and the prevalence could thereby be underestimated. This could also explain be underestimated. This could also explain why the prevalence of antisocial personality why the prevalence of antisocial personality disorder was lower than in previous studies. disorder was lower than in previous studies.
Personality disorders and substance/alcohol Personality disorders and substance/alcohol misuse disorder being the two most prevamisuse disorder being the two most prevalent diagnoses at adult follow-up is very lent diagnoses at adult follow-up is very much consistent with previous findings. much consistent with previous findings. The low prevalence rates of mood disorders The low prevalence rates of mood disorders were also comparable. Both present and were also comparable. Both present and lifetime diagnoses of schizophrenia were lifetime diagnoses of schizophrenia were elevated in the present study compared elevated in the present study compared with the previous studies; this could be exwith the previous studies; this could be explained by the longer follow-up and the plained by the longer follow-up and the complete follow-up on all probands in our complete follow-up on all probands in our study. Patients with psychosis are more study. Patients with psychosis are more likely to have been missed because of likely to have been missed because of attrition in previous long-term follow-up attrition in previous long-term follow-up studies. studies.
Comparison of predictors Comparison of predictors
No solid childhood characteristics have No solid childhood characteristics have previously been found to predict adult psypreviously been found to predict adult psychiatric outcome. IQ and parental sociochiatric outcome. IQ and parental socioeconomic status have previously been economic status have previously been found to be associated negatively with a found to be associated negatively with a poorer global adult outcome. Conduct propoorer global adult outcome. Conduct problems in childhood have previously been blems in childhood have previously been found to predict antisocial behaviour in found to predict antisocial behaviour in adolescence but the previous longer adolescence but the previous longer follow-up studies have not been able to follow-up studies have not been able to conclude on the predictive value of such conclude on the predictive value of such comorbidity. The findings from the present comorbidity. The findings from the present study on the importance of conduct prostudy on the importance of conduct problems in childhood in predicting adult blems in childhood in predicting adult psychiatric outcome is supported by the psychiatric outcome is supported by the short-term follow-up studies. In differenshort-term follow-up studies. In differentiating between conduct problems, not only tiating between conduct problems, not only the aggressive symptoms seem to increase the aggressive symptoms seem to increase the risk of adult psychiatric admissions. the risk of adult psychiatric admissions.
When adjusting for gender and preWhen adjusting for gender and presence of conduct problems in childhood sence of conduct problems in childhood parental socio-economic status did not preparental socio-economic status did not predict poor psychiatric outcome. The severity dict poor psychiatric outcome. The severity of inattentiveness, hyperactivity and impulof inattentiveness, hyperactivity and impulsivity did not predict adult psychiatric sivity did not predict adult psychiatric status, nor did global impairment measured status, nor did global impairment measured with CGAS when adjusted for gender and with CGAS when adjusted for gender and conduct problems. Duration of stimulant conduct problems. Duration of stimulant treatment was not randomised in the treatment was not randomised in the present study and the association between present study and the association between long duration and later adult psychiatric long duration and later adult psychiatric admissions is most likely to be caused by admissions is most likely to be caused by higher severity or more impairment of the higher severity or more impairment of the cases treated longer (Hechtman cases treated longer (Hechtman et al et al, , 1981) . Regarding IQ, the present study 1981). Regarding IQ, the present study found a very small but significant associafound a very small but significant association but the direction of this was opposite tion but the direction of this was opposite to previous findings, as a higher IQ preto previous findings, as a higher IQ predicted a poorer outcome (crude HR dicted a poorer outcome (crude HR¼1.22; 1.22; 95% CI 1.01-1.47 per 10 IQ points). 95% CI 1.01-1.47 per 10 IQ points). Indeed, IQ was not a strong predictor in Indeed, IQ was not a strong predictor in the present study. In the interpretation of the present study. In the interpretation of the results it is important to emphasise the results it is important to emphasise that the predictive value of a large number that the predictive value of a large number of variables was tested in the present study. of variables was tested in the present study. In the systematic analyses of inter In the systematic analyses of interactions, actions, the small sample size in the different the small sample size in the different groups gives very little data and limited groups gives very little data and limited information on interactions. information on interactions.
Gender as a predictor Gender as a predictor Girls with ADHD often differ from boys in Girls with ADHD often differ from boys in terms of lower levels of hyperactivity and terms of lower levels of hyperactivity and lower rates of externalising behaviours. lower rates of externalising behaviours. Although boys more often have comorbid Although boys more often have comorbid conduct problems, girls with ADHD and conduct problems, girls with ADHD and ODD or conduct disorder might have more ODD or conduct disorder might have more social problems than boys (Carlson social problems than boys (Carlson et al et al, , 1997; Gaub & Carlson, 1997; Faraone 1997; Gaub & Carlson, 1997; Faraone et et al al, 2000) . It has also been suggested that , 2000). It has also been suggested that girls with ADHD are less vulnerable to defgirls with ADHD are less vulnerable to deficits in executive functions than boys with icits in executive functions than boys with ADHD (Seidman ADHD (Seidman et al et al, 1997) . A recently , 1997). A recently published brain imaging study suggests that published brain imaging study suggests that some of the morphological differences seen some of the morphological differences seen in boys with ADHD are also seen in girls in boys with ADHD are also seen in girls with ADHD (Castellanos with ADHD (Castellanos et al et al, 2001) . , 2001). Overall, the research on gender differences Overall, the research on gender differences in ADHD have not established any good in ADHD have not established any good biological differences, although girls with biological differences, although girls with ADHD have different neuropsychological ADHD have different neuropsychological profiles, patterns of comorbidity, severity profiles, patterns of comorbidity, severity of core symptoms and impairment in social of core symptoms and impairment in social functioning compared with boys with functioning compared with boys with ADHD. ADHD.
Our study suggests that girls with Our study suggests that girls with ADHD might have a poorer adult psychi-ADHD might have a poorer adult psychiatric outcome than boys with ADHD. atric outcome than boys with ADHD. However, the gender differences in risk of However, the gender differences in risk of a psychiatric admission in adulthood found a psychiatric admission in adulthood found in the present study might only reflect a in the present study might only reflect a high risk for women in general. The finding high risk for women in general. The finding could also be explained by a true biological could also be explained by a true biological gender difference in the disorder or a differgender difference in the disorder or a different threshold for referral for girls. Although ent threshold for referral for girls. Although girls seldom exhibit comorbid conduct progirls seldom exhibit comorbid conduct problems, such comorbidity in girls seems to be blems, such comorbidity in girls seems to be far more important in predicting adult psyfar more important in predicting adult psychiatric outcome than IQ, parental sociochiatric outcome than IQ, parental socioeconomic status, global impairment and economic status, global impairment and severity of core symptoms of ADHD. More severity of core symptoms of ADHD. More long-term studies on larger samples of girls long-term studies on larger samples of girls with ADHD, are needed to confirm this. with ADHD, are needed to confirm this. msa/mnh/ems/icd10/convtabl/intro.htm. Although girls with ADHD compared with boys with ADHD seldom have conduct problems, such comorbidity is important for the prognosis. problems, such comorbidity is important for the prognosis.
LIMITATIONS LIMITATIONS
& & As all probands were referred cases and were all treated with stimulants, the As all probands were referred cases and were all treated with stimulants, the results may not be generalisable to all children with ADHD. results may not be generalisable to all children with ADHD.
& & The specific characteristics of the cases in childhood were reassessed from case
The specific characteristics of the cases in childhood were reassessed from case records, based upon secondary data but an interrater-reliability study was records, based upon secondary data but an interrater-reliability study was performed showing good quality of these data.
performed showing good quality of these data. The study aims to evaluate the long-term outcome of girls with ADHD but is limited by only having included 25 girls. limited by only having included 25 girls.
